DAMPER-MOUNTING STRUCTURE 



BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 



[0001] The present invention relates to a damper-mounting structure in which a 
damper for buffering the vertical movement of a suspension arm or a knuckle of a 
suspension is mounted to a vehicle body. 



DESCRIPTION OF THE RELATED ART 



[0002] A damper-mounting structure in which an upper portion of a damper of an 
automobile is supported on a vehicle body is known from Japanese Patent 
Application Laid-open No. 2000-186738 and Japanese Patent Application Laid-open 
No. 10-273073. 

[0003] In the damper-mounting structure described in Japanese Patent 
Application Laid-open No. 2000-186738, an upper spring bearing for receiving an 
upper end of a coil spring of the damper is mounted on an inner surface of a tire 
house or wheel well, and an upper end of a piston rod of the damper is passed 
through the upper spring bearing from below to above and fixed by a nut from above 
the wheel well. 

[0004] In the damper-mounting structure described in Japanese Patent 
Application Laid-open No. 10-273073, a bracket mounted on an inner surface of a 
wheel well and an upper end of a piston rod of the damper are fixed to one another 
by a bolt passed through the upper end of the piston rod in a direction perpendicular 
to an axis of the piston rod. 
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[0005] When the upper end of the damper is mounted to the inner surface of a 
wheel well formed of a thin plate material, the following problem is encountered: the 
wheel well is flexed by a load input from the damper, resulting in a reduction in 
responsiveness of the damper. To solve this problem, it is conventional to 
superimpose a reinforcing member on the wheel well, but there is a problem that the 
reinforcing member increases the weight of the vehicle. In addition, the damper 
and a vehicle body frame are arranged side by side in a lateral direction of the 
vehicle body, and thus it is difficult to ensure sufficient space for disposition of the 
damper, while avoiding interference with the vehicle body frame. 
[0006] In addition, the damper-mounting structure described in Japanese Patent 
Application Laid-open No. 2000-186738 has the following problem: a worker retains 
the damper within the wheel well, and another worker affixes the upper end of the 
piston rod to the wheel well from above. Therefore, this structure requires two 
workers, resulting in a poor working efficiency. 

[0007] Further, the damper-mounting structure described in Japanese Patent 
Application Laid-open No. 10-273073 has the following problem: in a state in which 
a worker has retained the damper within the wheel well and has positioned a bolt 
bore in a bracket and a bolt bore in the upper end of the piston rod of the damper, it 
is necessary to align the bolt bores and to insert the bolt through the bolt bores. 
Therefore, it is difficult for the worker to retain the damper in one hand and to insert 
the bolt through the bolt bores with the other hand. Accordingly, the worker is 
required to have a high level of skill and manual dexterity to perform this operation. 



SUMMARY OF THE INVENTION 
[0008] The present invention is directed toward providing a damper-mounting 
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structure, wherein the support rigidity of the upper portion of the damper can be 
enhanced, and the space for disposition of the damper can be ensured. 
[0009] The present invention is further directed toward a damper mounting 
process that reduces the skill or manual dexterity required to fix the upper portion of 
the damper to the vehicle body. 

[0010] In accordance with the present invention, a damper-mounting structure is 
provided for a damper having a lower end connected to a suspension and an upper 
portion that is accommodated within a vehicle body frame having a closed section. 
A damper mounting portion is fixed to a lower surface of the vehicle body frame. 
[0011] With the above arrangement, since the mounting portion for the damper is 
fixed to the lower surface of the vehicle body frame having a closed section, the 
support rigidity of the damper is improved, whereby the responsiveness of the 
damper to a load input from the suspension is enhanced. In addition, since the 
upper portion of the damper is accommodated within the vehicle body frame, an 
internal space in the vehicle body frame can be utilized for the disposition of the 
damper, reducing the space required to accommodate the damper. Moreover, it is 
unnecessary to arrange the vehicle body frame and the damper side-by-side in a 
lateral direction of a vehicle body, and hence it is easy to ensure a space for 
disposition of the suspension. 

[0012] In further accordance with the present invention, the damper mounting 
structure includes a temporary fixing means at the upper portion of the damper. The 
damper is temporarily fixed, via the temporary fixing means, to the vehicle body from 
below the vehicle body 

[0013] With the above arrangement, the damper is temporarily fixed to the 
vehicle body via the temporary fixing means provided at the upper portion of the 
damper and, in this state, the damper is fixed to the vehicle body from below. 
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Therefore, one worker is not required to insert the damper from below the vehicle 
body while another worker fixes the damper from above the vehicle body, as 
required in the prior art. Rather, a single worker can mount the damper of the 
present invention to the vehicle, thereby enhancing the assembly process. 
Especially, the temporarily fixed damper is not dropped even if the worker releases 
his hand, further easing assembly and mounting of the damper to the vehicle. In 
further accordance with the present invention, the temporary fixing means is a 
hook-shaped locking projection. The damper is temporarily fixed to the vehicle 
body from below the vehicle by inserting the locking projection into a locking bore 
formed in the vehicle body and rotating the damper to bring the locking projection 
into engagement with a locking surface of the vehicle body adjacent the locking 
bore. 

[0014] With the above arrangement, the temporary fixing means is comprised of 
the hook-shaped locking projection, and when the locking projection is inserted into 
the locking bore and the damper is rotated, the locking projection is brought into 
engagement with the locking surface adjacent the locking bore. That is, the 
damper is temporarily fixed to the vehicle body with a simple operation. Moreover, 
engagement of the locking projection with the locking surface ensures that, even if 
the fixing of the damper to the vehicle body is loosened, the damper will not fall out 
of the vehicle body. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] These and further objects, features, and advantages of the invention will 
become apparent from the following description of the preferred embodiment taken 
in conjunction with the accompanying drawings, wherein: 



Page 4 of 15 



[0016] Fig. 1 is a vertical sectional view of a damper according to the present 

invention, illustrating the damper mounted to the vehicle body frame; 

[0017] Fig. 2 is a sectional view taken along line 2-2 in Fig. 1 ; . 

[0018] Fig. 3 is a view for explaining the operation during mounting of the damper, 

illustrating the damper inserted into the vehicle body frame just prior to rotation of 

the damper to temporarily mount the damper to the vehicle body frame; and, 

[0019] Fig. 4 is a sectional view taken along line 4-4 in Fig. 3. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0020] The present invention will now be described by way of a preferred 
embodiment with reference to the accompanying drawings. 
[0021] Initially, it is noted that a side frame 1 1 corresponds to the vehicle body 
frame of the present invention; an upper spring seat 31 in the embodiment 
corresponds to the mounting portion of the present invention; and a locking 
projection 31a in the embodiment corresponds to the temporary fixing means of the 
present invention. 

[0022] As shown in Figs. 1 and 2, a side frame 11 of an automobile is formed into 
a quadrilateral shape in section by welding to one another a first member 21 having 
an L-shape in section, second and third members 22 and 23 each having a 
generally flat plate-shape in section, and first and second curved members 41 and 
42. A tubular bulkhead 24 is disposed between, and welded at its upper and lower 
ends, to a lower surface of the first member 21 and an upper surface of the third 
member 23, which are vertically opposed to each other. The bulkhead 24 is 
somewhat oblong or oval in shape when viewed from above, as shown best in Figs. 
2 and 4. 
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[0023] A circular opening 21a is formed in the first member 21 for communication 
with the interior of the bulkhead 24, and a circular opening 23a (see Fig. 2) is formed 
in the third member 23 for communication with the interior of the bulkhead 24. The 
circular openings 21a, 23a are preferably aligned or coaxial with one another. 
[0024] Two bolt bores 23b, 23b and two locking bores 23c, 23c are formed in the 
third member 23 at locations spaced radially from the circumference of the circular 
opening 23a in the third member 23. The locking bores 23c are preferably 
equidistantly spaced from a center of the circular opening 23a, which generally 
corresponds with an axis of the damper, described hereinafter. Each locking bore 
23c is somewhat elongated, in that it has a length dimension that is greater than its 
width dimension, as illustrated. A surface of the third member 23 adjacent the 
locking bore 23c is referred to hereinafter as a locking surface 23c', for reasons that 
will be apparent from the following disclosure. The bolt bores 23b are also 
preferably equidistantly spaced from the center of the circular opening 23a. In the 
preferred and illustrated embodiment the bolt bores 23b and the locking bores 23c 
are spaced identical radial distances from the center of the circular opening 23a (and 
from the outer edge of the circular opening 23a), although this is not required. 
Rather, it is contemplated that the bolt bores 23b and the locking bores 23c may be 
located at differing distances from the circular opening 23a. Two weld nuts 25, 25 
are provided on an upper surface of the third member 23 in alignment with the bolt 
bores 23b, 23b, and are each adapted to threadably receive a bolt 40, described 
hereinafter. 

[0025] A damper 18 includes an oil-filled cylinder 26 and a piston rod 27. The 
piston rod 27 is received in the cylinder 26 and projects out of an upper end of the 
cylinder 26. The cylinder 26 is supported at its lower end on an intermediate 
portion of a lower arm 16 through a rubber bush joint 28 and a bolt 29. 
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[0026] A cap-shaped piston rod holder 30, a dish-shaped upper spring seat 31 
and a cylindrical cylinder cover 32 are provided integrally with one another, and the 
piston rod 27 is resiliency supported on an upper surface of the piston rod holder 30. 
More specifically, the piston rod 27 is passed through a pair of rubber bushes 33 
and 34 sandwiching the upper surface of the piston rod holder 30. The rubber 
bushes 33 and 34 are clamped between a washer 35 fixed to the piston rod 27 and 
a washer 37 fixed to the piston rod 27 by a nut 36. 

[0027] A dish-shaped lower spring seat 38 is fixed to a lower portion of the 
cylinder 26. A coil spring 39 disposed to surround the circumference of the cylinder 
26 is supported at its upper and lower ends on the upper spring seat 31 and the 
lower spring seat 38, respectively. At this time, an insulator 41 made of a rubber is 
disposed between a lower surface of the upper spring seat 31 and an upper end of 
the coil spring 39. The upper spring seat 31 is provided with two locking projections 
31a, 31a each formed into a hook-shape by cutting and raising, and two bolt bores 
31b, 31b. 

[0028] The upper spring seat 31 is relatively elongated in one direction so as to 
have a somewhat oval peripheral shape, which is similar to the cross sectional 
shape of the bulkhead 24, as seen best in Figs. 2 and 4. Each of the locking 
projections 31a are cut and bent from the upper surface of the upper spring seat 31 
so as to have a base portion 31a 1 connected to the upper spring seat 31 and a body 
portion 31 a M spaced from the upper surface of the upper spring seat 31 . As will be 
apparent from the following, the lower surface of the body portion 31a" is spaced a 
distance from the upper surface of the upper spring seat 31 so as to receive a 
portion of the third member 23 and, more specifically, the locking surface 23\ 
[0029] The damper 18 is assembled and then mounted to a vehicle body in the 
following manner: the piston rod holder 30 at the upper portion of the damper 18 is 
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inserted from below through the opening 23a in the third member 23 of the side 
frame 11; the two locking projections 31a, 31a formed on the upper spring seat 31 
fixed to the lower portion of the piston rod holder 30 are aligned with, and then 
inserted through the locking bores 23c, 23c in the third member 23. At this point, 
the damper 18 is disposed relative to the frame 1 1 such that the locking projections 
31a are aligned with, and extend through, the locking bores 23c (Figs. 3-4), while 
the upper spring seat bolt bores 31 b are out of alignment with the third member bolt 
bores 23b (Fig. 3). Thereafter, the damper 18 is rotated to bring the locking 
projections 31a, 31a into engagement with the locking surfaces 23' adjacent the 
locking bores 23c, 23c and to bring the upper spring seat bolt bores 31b into 
alignment with the third member bolt bores 23b. 

[0030] More specifically, the locking projection body portions 31a" are moved 
over the associated locking surface 23' whereby the locking surfaces 23' are 
received beneath the body portion 31 a" of the locking projection 31a and, 
accordingly, the third member 23 is affixed to the upper spring seat 31 . As such, 
the damper 18 is temporarily fixed to the side frame 1 1 , as shown in Fig. 2. In this 
manner, temporary fixing of the damper 18 to the side frame 1 1 is completed by 
simply rotating the^damper 18 and, hence, this operation is remarkably easy. When 
the damper 18 has been temporarily fixed to the side frame 1 1 , the two bolt bores 
31b, 31b in the upper spring seat 31 are aligned with the two bolt bores 23b, 23b in 
the first member 23 (see Fig. 1). 

[0031] Therefore, in this temporarily fixed state, two bolts 40, 40 are inserted from 
below into the two bolt bores 31b, 31b in the upper spring seat 31 and the two bolt 
bores 23b, 23b in the third member 23 and threadably fastened to the weld nuts 25, 
25 on the upper surface of the third member 23, whereby the upper portion of the 
damper 18 is more permanently or securely mounted to the side frame 11. At this 
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time, an upper end of the damper 18 protrudes from the opening 21a in the first 
member 21 of the side frame 1 1 , as shown in Fig. 1 . 

[0032] As described above, the upper portion of the damper 18 is inserted from 
below into the openings 23a and 21a in the side frame 11, and the bolts 40, 40 are 
inserted from below in the same direction as the direction of insertion of the damper 
18 and fastened. Therefore, the assembly operation is remarkably simplified, as 
compared with a conventional case where a nut is fastened from above to a stud 
bolt mounted on a damper to face upwards to fasten the upper portion of the damper 
to a vehicle body. Namely, with the present invention it is not necessary for one to 
insert the damper from below a vehicle body, while another worker fastens a nut 
from above the vehicle body. Therefore, the present invention makes it possible for 
one worker to mount the damper 18 to the vehicle frame. 

[0033] Moreover, in the temporarily fixed state in which the locking projections 
31a, 31a have been brought into engagement with the locking surfaces 23' adjacent 
the locking bores 23c, 23c, the damper 18 is not dropped even if the worker 
releases his hand from the damper 18 and, hence, fastening the bolts 40, 40 is 
further simplified. When the lower end of the damper 18 is thereafter coupled to the 
lower arm by the bolts 29, the damper 18 cannot be rotated about its axis. 
Therefore, even if the two bolts 40 should be loosened and withdrawn, the upper 
portion of the damper 1 8 cannot fall off of, or out of, the side frame 1 1 . Especially, 
because the upper portion of the damper 18 is fitted within the side frame 1 1, the 
falling-off of the damper 18 from the side frame 1 1 is further reliably prevented. 
[0034] In addition, the upper portion of the damper 18 is fixed to the lower surface 
of the side frame 1 1, which has a high rigidity because it has a closed section. 
Thus, the support rigidity of the damper 18 is enhanced and, accordingly, the 
responsiveness of the damper 18 to a load input from the lower arm 16 is improved . 
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Further, since the upper portion of the damper 18 is accommodated within the side 
frame 1 1 , an internal space in the side frame 1 1 is utilized for disposition of the 
damper 18, leading to an enhancement in space efficiency. Moreover, it is 
unnecessary to arrange the side frame 1 1 and the damper 18 side-by-side in a 
lateral direction of the vehicle body, and hence it is easy to ensure sufficient space 
for disposition of a suspension. 

[0035] Although the embodiments of the present invention have been described 

in detail, it will be understood that various modifications in design may be made 

without departing from the subject matter of the invention. 

[0036] For example, the damper 18 for a rear wheel is described in the 

embodiment, but the present invention is also applicable to a damper for a front 

wheel. 

[0037] In addition, the lower end of the damper 18 is connected to the lower arm 

16 in the embodiment, but may be connected to a knuckle. 

[0038] Further, the upper portion of the damper 18 has been fixed to the side 

frame 1 1 in the embodiment, but may be fixed to another portion such as a wheel 

well. 
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